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ROTATION  OF  LIGHT IN  BISULPHIDE  OF  CARBON.
3Y9
The arrangements to be adopted depend for their justification upon the physiological law of the perception of differences of brightness. If dE denote the difference of sensations, corresponding to two degrees of brightness, H and H + dH , we have *
in which H0 is a certain constant brightness, supposed to depend chiefly upon the proper or internal light of the eye, but to which may be added the effect of light diffused by imperfect translucency of the optical apparatus. If dE denote the smallest perceptible difference, the value of dE/A is in favourable circumstances as low as ^ or T^, which means that with a sufficient total brightness differences of this amount may be apparent to observation.
Let UH now consider the values of dE corresponding to different methods of procedure. If the analysing Nicol be adjusted for extinction of the original light, the comparison is between the brightness which cannot be got rid of (J/0) and (7f0 + A^")t- Near the limit of discrimination, to which case we may confine our attention, hd* is small relatively to H0) and thus we may take
The procedure just considered is that which would naturally be adopted to render evident a small quantity of light of given amount, viz., to isolate it and compare it with the best attainable darkness. But in the present problem the circumstances are peculiar in that we are able to deal with phases. Now if we regard the amplitude (a) of the feeble light as given, putting a2 = Ii6*, we may produce more effect from it by combining it with other light in the same phase of amplitude (/3) than by isolating it. The comparison is then between brightnesses (« + /3)2 and ft'1, or as a is very small, between /32 + 2a/3 and /32. Thus
,™     A    2a/3
in which /30a is written H0.
The light of amplitude {3 is obtained in the simplest possible manner by merely rotating the analysing Nicol through a small angle, and the only question is how to exhibit the comparison light, which shall not be affected when /9 is changed to (/3 + a). For this purpose we may divide the field of view into two halves with an oblique mirror in which is seen
* Helmholtz : Physioloyische Optik, § 27.
t We may imagine the presentation of the two brightnesses to be consecutive, or more favourably that both are seen at once, half the field of view being occupied by a black body seen after reflection in an oblique mirror, whose edge forms the dividing line.pon in an excellent paper by Lippich (Wien. Her. 85, 9 Feb. 1882), which has lately come to my notice.   mean   temperature  can  be  determined  with  a  less   error than                    ; say | of a  degree.    Such  an  error  would  correspond  to  about  ^ir in
